suggesting that an intensified Asian summer monsoon (ASM) across the whole 37 monsoonal China during the interval. We speculate that the joint effect, from both the 38 cooling of the Southern Hemisphere and the enhanced land-sea temperature contrast 39 due to the rising summer insolation, is capable to regulate the low-latitude large-scale 40 atmospheric circulation patterns and exert significant influences on the long-term 41 ASM variations during the middle of Marine Isotope Stage 3.
Introduction
The Dansgaard-Oeschger (DO) cycles, first recognized in Greenland in 1993 48 (Dansgaard et al., 1993) , are characterized by an abrupt initial warming, followed by a 49 gradual cooling (Dansgaard et al., 1993; Meese et al., 1997) . These typical millennial-50 scale abrupt events have been recognized in numerous palaeoclimatic archives 51 worldwide (Porter and An, 1995; Voelker, 2002; EPICA 52 community member, 2006; Kanner et al., 2012; Caley et al., 2013; Moseley et al., 53 2014). However, the key signature of those abrupt events is quite different in their 54 characteristics and timings in different climatic zones (Dansgaard et al., 1993; Genty 55 et al., 2003; EPICA community member, 2006) , such as in the Asian monsoon region 56 Burns et al., 2003; Duan et al., 2014) and in the Southern 57 Hemisphere (EPICA community member, 2006) . Various hypotheses were proposed 58 to explain these discrepancies, including the bi-polar seesaw (Broecker, 1998; Blunier 59 and Brook, 2001; Landais et al 2015) , tropical ocean processes (Pierrehumbert, 2000; 60 Stott et al,. 2002) and Southern Hemisphere forcing (Rohling et al., 2003 (Rohling et al., , 2009 Cai et 61 al., 2006; Shen et al., 2010; An et al., 2011; . 62 During the last glacial period, enormous icebergs intermittently calved from the 63 ice shelves and traversed the North Atlantic. These so-called Heinrich (H) events were 64 recorded at least six times through the ice-rafted debris (IRD) preserved in marine 65 sediment (Heinrich, 1988; Hemming 2004) . During the H events, the extensive 66 amounts of fresh water entering the North Atlantic attenuated the density-driven Asian summer monsoon (ASM) intensity was also decreased during the H events 69 through ocean-atmospheric teleconnections (Porter and An, 1995; 70 Zhao et al., 2010) .
71
In recent years, speleothem-based investigations led to some significant advances 72 in the reconstruction of the past ASM variability mainly with the advantages of 73 absolute U-series chronological techniques Yuan et al., 74 2004; Cheng et al., 2009 Cheng et al., , 2016 Genty et al., 2003; Spötl et al., 2006; Fleitmann et 84 al., 2009; Zhou et al., 2014; Moseley et al., 2014) . A detailed comparison of the 85 absolute-dated Hulu-Sofular records with the NGRIP on the GICC05 timescale 86 (Fleitmann et al., 2009) shows that age differences are remarkably increased from 38 87 to 49 ka BP, with a maximum difference of 800 years at the onset of DO 12. This age 88 difference becomes almost zero near 55 ka BP (DO 14) Svensson 89 et al., 2008; Fleitmann et al., 2009) . It remains unclear whether the GICC05 age-scale appears to be too young (Fleitmann et al., 2009; Moseley et al., 2014) (Svensson et al., 2008; Skinner et al., 2008; Zhao et 92 al., 2010) . To further constrain the timing and spatial distribution of the millennial-93 scale climate variability, high-resolution and absolute-dated records are required from 94 different climate regions. The teleconnections between the high latitude and tropic 95 climate, which are considered as the underlying driver of the ASM variability, can 96 also be deciphered (e.g., Landais et al 2015; . 97 Here, we report a new stalagmite record from the Dragon Cave in northern China, 
Samples and methods
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The columnar-shaped stalagmite L30 is 370 mm in length and its diameter ranges subsamples from three horizons were selected arbitrarily from stalagmite L30 and 152 subjected to the "Hendy Test" (Hendy, 1971) (Fig. 4) . (Fig. 3b) . (Fig. 4) . (Fig. 4c-e) , but slightly different from the Xiaobailong record 305 (Cai et al., 2006) (Fig. 4f) . This apparent mismatch between δ 18 O values in the 306 Greenland and those from the ASM region suggests that additional forcing(s), not 307 originally from the northern high latitudes, may modulate the variability of the ASM 308 (An et al., 2011; Cai et al., 2006; Rohling et al., 2009; Caley et al., 2013; Han et al., 309 2016). (Fig. 4) .
349
The sudden onset of a weak EASM, accompanied by an abrupt enrichment of (Fig. 4) . In addition, the onset and end of the H4 in GICC05 368 chronology, at 39.85 ± 1.45 and 38.17 ± 1.57 ka BP, the H5 at 48.29 ± 1.99 and 46.81 369 ± 1.90 ka BP, respectively (Svensson et al., 2008; Rasmussen et al., 2014) 
